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(571 ABSTRACT

Polymeric compositions endowed with high character-

istics of flame self-estinguishing, based on thermoplastic

polymers or showing elastomeric properties, especially

olefin polymers and copolymers, comprising:

a) from 89 to 40 parts by weight of a thermoplastic
polymer or having elastomeric properties;

b) from 8 to 33 parts b.w; of one or more phosphates
and/or phosphonates of ammonium or of an amine;
c) from 3 to 27 parts b.w. of one or more oligomeric
compounds derived from the 2,4,6-triamino-1,3,5-

triazine, having the general formula (I)

O
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SELF-EXTINGUISHING ELASTOMERIC
POLYMERIC COMPOSITIONS COMPRISING
TRIAMINO TRIAZINE OLIGOMERS AND
PHOSPHATES AND/OR PHOSPHONATES

The present invention relates to self-extinguishing
compositions based on thermoplatic polymers or poly-
mers having elastomeric properties, expecially olefinic
polymers and copolymers, containing triazinic com-
pounds in combination with phosphates and/or phos-
phonates of ammonium or of an amine.

Different solutions are known in the art to reduce or
remove the combustibility of polymers. Some of these
solutions are based on the use of metal compounds,
expecially antimony, bismuth or arsenic, in combination
with organic compounds partially halogenated and
thermally unstable, such as chlorinated paraffinic
waxes.

Other solutions are based on the use of substances
able to produce intumescence. Formulations of the
intumescent type generally consist of the polymer and
of at least three main additives: one essentially phospho-
rated, the purpose of which is to form in the combustion
an impermeable, semisolid, vitreous layer, consisting
essentially of polyphosphoric acid and to activate the
intumescence formation process; a second containing
nitrogen which acts as foaming agent and a third con-
taining carbon which acts as carbon donor for forming
an insulating cellular carbon layer (char) between the
polymer and the flame.

Examples of intumescent formulations belonging to
this type are those described by U.S. Pat. No. 3,810,862
(Phillips Petroleum Co.) based on melamine, penta-
erythritol and ammonium polyphosphate; U.S. Pat. No.
4,727,102 (Vamp s.r.1.) based on melamine cyanurate, a
hydroxyalkyl derivative of the isocyanuric acid and
ammonium polyphosphate, and by Published Patent
Application WO 85/05626 (Plascoat U.K. Ltd) based
on different phosphorus and nitrogen compounds
among which, in particular, a combination of melamine
phosphate, pentaeythritol and ammonium polyphos-
phate.

In more recent formulations, together with the use of
an organic or inorganic compound of phosphorus, an
organic compound containing nitrogen has been used,
generally an aminoplastic resin obtained by condensing
urea, melamine or dicyandiamide with formaldehyde.

Examples of formulations with two additives are
those described in U.S. Pat. No. 4,504,610 (Montedison
S.p.A.) based on oligomeric derivatives of 1,3,5-triazine
and ammonium polyphosphate and European Patent
14.463 (Montedison S.p.A.) based on organic comi-
pounds selected from benzylguanamine and reaction
products between aldehydes and many cyclic nitroge-
nous compounds, in particular benzylguanamine-for-
maldehyde copolymers, and ammonium polyphosphate.

1t is also possible to obtain self-extinguishing compo-
sition using monocomponent additives, containing in
the organic molecule both nitrogen and phosphorus as
described in U.S. Pat. No. 4,201,705 (Borg-Warner
Corp.).

These intumescent retarting systems give to the poly-
mer containing them the property to form a carbon
residue following a fire or application of a flame. Re-
tarding systems of this type show many advantages:
absence of corrosion phenomena in apparatus in which
polymers are processed, lower smoke emission in com-
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parison with systems containing metal compounds and
halogenated hydrocarbons, and overall the possibility
to give to polymers satisfactory antiflame properties
using a lower ambunt of total additive and therefore
without an excessive decay of the mechanical proper-
ties of polymers themselves.

The Applicant have now found that polymeric com-
positions are obtained having very good anti-flame
properties using a category of oligomeric compounds
derived from 2,4,6-triamino-1,3,5-triazine the effective-
ness of which is higher also than that of products known
in the art.

More particularly, the compositions of the present
invention comprise:

a) from 89 to 40 parts by weight of a thermoplastic
polymer or of a polymer having elastomeric proper-
ties;

b) from 8 to 33, preferably from 12 to 30, parts by
weight of one or more phosphates and/or phospho-
nates of ammonium or of an amine;

c) from 3 to 27, preferably from 4 to 20, parts by weight
of one or more oligomeric compounds derived from
2,4,6-triamino-1,3,5-triazine, having the general for-
mula (I):

(W)

N

N
X J—Z
N n

wherein:

R is —C»H2m—O—R; wherein m is an integer com-
prised between 2 and 8, preferably between 2 and 4;

R, is H; C1-Cg-alkyl, preferably H or Ci-Cs-alkyl;
Cy-Cg-alkenyl; —CpHz,—0O—R3 wherein p is an
integer comprised between 1 and 4 and R3is H or
C1-Cy-alkyl; Cg-Cia-cycloalkyl or Cs-Ciz-alkyl-
cycloalkyl;

R is H; alkyl C1-C4 or R; or the group:

R

/
—N

R

is substituted by a group —NHa:

n is an integer comprised between 2 and 50;

Z is a divalent or polyvalent radical comprised in one
of the following formulae:

Ry Ry (an
Ry R4

wherein radicals R4, equal or different among
them, are hydrogen or (C1-C4)-alkyl;

—NFCgHog N am

Rs Rs
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-continued

—N Otz N— aw
Rs Rs
wherein q is an integer comprised between 2 and

14; Rs is hydrogen; (C1-Cg)-alkyl (C2~-Cg)-alkenyl;
(C1-C4)-hydroxyalkyl;

i i ©
—N-+CHz37 O¢CH,>N—
H H vI)

! |
—N+(CH)s— Ot CHa ) N—

wherein s is an integer comprised between 2 and 5
and t is an integer comprised between 1 and 3;

VIh
N—

-N |

| H

H

Re

Iil }II vVIID)

_NQXQ N
Re Reg
wherein:

X is a direct linkage C—C; O; S; S—S; SOy; NH;
NHSO;; NHCO; N=N; CHy;

Re is hydrogen; hydroxyl; (C1-Cy)-alkyl; (C1-Cs)-
alkoxy;

x)

—HNCH; CH;NH—

wherein A may be a saturated or an unsaturated
cycle;

(I:H3 CH3 (X)
—H1|~J—c
CH; NH—
— XN

—HN—(CH23;N N—(CHy9% NH—

—/

wherein s has the previously defined meaning;

&
—ril—f(CHmrlq-:"—<CHza,—rl~z—
Ry " Ry

wherein Ry is hydrogen or (C;-Cs)-alkyl; r is an
integer comprised between 1 and 5; indexes s,

10

15

20

25

30

35

45

50

55

65

4

equal or different among them, have the previ-
ously defined meaning;

(XIID)
—-1|~1 (CH23—N (CHz-):-Ilﬂ—
Ry (CHz')”—.—ll\I— Ry
Ry
v
* wherein:

Ry has the previously defined meaning;
w is an integer comprised between 2 and 4;
vislor2.

As previously said, there are known in the art exam-
ples of formulations with two additives based on oligo-
meric derivatives of the 2,4,6-triamino-1,3,5-triazine and
ammonium polyphosphate (U.S. Pat. No. 4,504,610 of
Montedison S.p.A.) in comparison with which the com-
positions based on oligomeric compounds of formula
(@), object of the present invention, show better anti-
flame properties, in particular when comprising poly-
mers such as polyethylene or copolymers derived from
ethylene.

In fact if the polymeric compositions of the present
invention generally show good antiflame properties on
thermoplastic polymers or on polymers having elasto-
meric properties when radicals R and R in the general
formula (I) are equal to hydrogen, it has been surpris-
ingly found that the same compositions show very good
antiflame properties when at least one of the above
mentioned radicals is a hydroxyalkyl or alkoxyalkyl
radical as previously defined, and the polymer is prefer-
ably polyethylene or a copolymer of ethylene.

Advantages obtained by the introduction of the hy-
droxyalkyl or alkoxyalkyl substituent have to be consid-
ered surprising in that analogous oligomeric derivatives
wherein radicals R and/or R are equal to alkyl reduce
the self-extinguishing characteristics of the polymeric
compositions containing them.

The above mentioned compounds of general formula
(1) are particularly stable to heat and maintain therefore
a high activity as flame retarders also owing to working
heat processings of polymeric compositions containing
them.

Furthermore, the compositions of the present inven-
tion show the advantage of giving yield, if a fire occurs,
to a very moderate and not darkening emission of
smokes.

Examples of radical R, in the general formula (I), are:
2-hydroxyethyl; 2-hydroxypropyl; 3-hydroxypropyl;
3-hydroxybutyl; 4-hydroxybutyl; 3-hydroxypentyl; 5-
hydroxypentyl; 6-hydroxyhexyl; 3-hydroxy-2,5-dime-
thylhexyl; 7-hydroxyheptyl; 7-hydroxyoctyl; 2-methox-
yethyl; 2-methoxypropyl; 3-methoxypropyl; 4-methox-
ybutyl; 6-methoxyhexyl; 7-methoxyheptyl; 7-methox-
yoctyl; 2-ethoxyethyl; 3-ethoxypropyl; 4-ethoxybutyl;
3-propoxypropyl; 3-butoxyprapyl; 4-butoxybutyl; 4-
isobutoxybutyl;  5-propoxypentyl; 2-cyclohexylox-
yethyl; 2-ethenyloxyethyl; 2-(2-hydroxyethoxy)ethyl;
2-(2-methoxyethoxy)ethyl; etc.

Examples of radical R; are, besides those defined for
R: methyl, ethyl; propyl; isopropyl; butyl; isobutyl;
ter-butyl.

Examples of radicals -Z- are those deriving from the
following compounds, by removing a hydrogen from
each reacted amino group: piperazine; 2-methylpipera-
zine; 2,5-dimethylpiperazine; 2,3,5,6-tetramethylpipera-
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zine; 2-ethylpiperazine; 2,5-diethylpiperazine; 1,2- mine; bis(4-aminobutyl)amine; bis(5-aminopentyl)a-
diaminoethane; 1,3-diaminopropane; 1,4-diaminobu- mine; bis[2-(N-methylamino)ethyl]Jamine; 2-N-butyl-
tane; 1,5-diaminopentane; 1,6 diaminohexane; 1,8- bis(2-aminoethyl)amine; bis[3-(N-methylamino)propyl-
diaminooctane; 1,10-diaminodecane; 1,12-diaminodo- Jamine; N-(3-aminopropyl)-1,4-diaminobutane; N-(3-
decane; N,N’-dimethyl-1,2-diaminoethane; N-methyl- 5 aminopropyl)-1,5-diaminopentane; N-(4-aminobutyl)-
1,3-diaminopropane; N-ethyl-1,2-diamino-ethane; N- 1,5-diaminopentane; tris(2-aminoethyl)amine; tris(3-
isopropyl-1,2-diaminoethane; N-(2-hydroxyethyl)-1,2- aminopropyl)amine; tris(4-aminobutyl)amine; tris[2-(N-
diaminoethane; N,N'-bis(2-hydroxyethyl)-1,2- ethylamino)ethyljamine;  N,N'-bis(2-aminoethyl)-1,2-
diaminoethane;  N-(2-hydroxyethyl)-1,3-diaminopro- diaminoethane; N,N’-bis(3-aminopropy})-1,3-diamino-
pane; N-hexenyl-1,6-diaminohexane; N,N'-diethyl-1,4- 10 propane; N,N’-bis(2-aminoethyl)-1,3-diaminopropane,
diamino-2-butene; 2,5-diamino-3-hexene; 2-aminoe- N,N'-bis(3-aminopropyl)-1,2-diaminoethane; N,N'-
thylether;  (2-aminoethoxy)methylether;  1,2-bis(2- bis(3-aminopropyl)1,4-diaminobutane; bis[2-(2-aminoe-
aminoethoxy)ethane; 1,3-diaminobenzene; 1,4-diamino- thyl)aminoethyl]amine; N,N'-bis[2-(2-aminoethyl-
benzene; 2,4-diaminotoluene; 2,4-diaminoanisole; 2,4- Jaminoethyl]-1,2-diaminoethane; N,N'-bis[3-(2-aminoe-
diaminophenol; 4-aminophenylether; 4,4-methylen- 15 thyl)aminopropyl]-1,2-diaminoethane; N,N,N',N'-tet-
dianiline; 4,4'-diaminobenzanilide; 3-aminophenylsul- rakis(2-aminoethyl)-1,2-diaminoethane; etc.
fone; 4-aminophenyesulfone; 4-aminophenylsufoxide; Particularly preferred are compounds of general for-
4-aminophenyldisulfide;  1,3-bis(aminoethyl)benzene; mula (I) wherein R, is hydrogen.
1,4-bis(aminoethyl)benzene;  1,3-bis(aminomethyl)cy- Oligomeric compounds comprised in the general
clohexane; 1,8-diamino-p-menthane; 1,4-bis(2-aminoe- 20 formula (I) not specified in examples, but equally advan-
thyl)piperazine; 1,4-bis(3-aminopropyl)piperazine; 1,4- tageously useable in the self-extinguishing polymeric
bis(4-aminobutyl)piperazine; 1,4-bis(5-aminopentyl)pip- compositions of the present invention are those listed in
erazine; bis(2-aminoethyl)amine; bis(3-aminopropyl)a- Table 1.
TABLE 1
COM-
POUNDS R—N—R; —-2— )
1 CH,CH,0H H —HNCH;CHOCH,CH;NH~— 15
2 CH;CH,0C;H5 H 13
—HNCH, CHoNH—
3 (CH,)s0H H 7\ 18
-/
4 CH,CH,CH,0CH; H 16
—~HN CONH NH—
5 CH,CH,;0H CH,CH,0H N(CH;CH;NH—)3 12
6 (CH3)30H H —HN(CH2)3—T—(CH2)3NH— 16
H
7 CH,CHOH H /___\ 21
CHs —N N—
\_/
8 H H —HNCH,;CH;NH— 17
9 CHCH,OCH=CH; H /._._.\ 20
—/
10 CH,;CH;0CHj3 CH,;CH,0CH3 ~N—CH,CH;—NH—~— 18
CH,CH,0H
11 CH;CH,0CH; H 18

—l’l‘l"' CH2CH2—]|‘I—

CH3 CHj3
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TABLE 1-continued

COM-

POUNDS R—N—R; —Z— n
12 CH3CH,0CH;CH;0CH; H —/\ 14
13 CH,CH,0— H I\ 15
14 {CH2)30C;H; H CH; -2

CHj;

15 CH;CH,0CH3 H —N—CH;—CH=CH—CH;—N— "

1

CaHs CoHs
16 CH;CH;,0CH; H —N—CH,CH;—N— 16

CH,CH,OH CH;CH;0H

17 CH2CH,0H CH;j —HN—CH;CH;IIQ—CHZCHZNH— 20
18 (CH)40CH; —HNCH;CH;CH;NH— 18
19 CH;CHOCH; H n

—HN(Cﬂz)zfl*T(CHz)zT"l(CHz)zNH—

Compounds of general formula (I) can be prepared
by allowing to react a cyanuric acid halide, for instance
the chloride, at a temperature comprised between 0°
and 10° C. and with a pH comprised between 5 and 7, in
a suitable solvent (such as for instance acetone, water,
methylene chloride, etc.) with an amine of general for-
mula (XIV):

R )
/
HN

- R]

wherein R and Ry have the previously defined meaning,
either in the presence or not (according to the used
molar ratio) of an acid acceptor (such as for instance
NaOH, NaCHO3, Na,CO3 ,
triethylamine, etc.) thus obtaining the intermediate

XV):
R Ry xV)
N\ 7/
S
cd
N N
|
S A
This derivative, either separated or not, is subse-

quently allowed to react under conditions analogous to
the preceding ones but working at temperature com-
prised between 70° and 150° C. and thereafter with

40
45
50
55

60
65

solvent compatible with those temperatures (such as for
instance water, toluene, xylene, acetonitrile, etc.) with a
polyamine of general formula (XVI):

H—Z—H XVI)
wherein Z is a radical comrised in one of the general
formulae from (II) to (XIII), in the presence of an acid
acceptor.

The molar ratio between the intermediate (XV) and
the polyamine (XVI) varies from 1:1, to obtain linear
oligomers, to a maximum of 3.5:1 to obtain branched
oligomers.

An alternative method consists in allowing a cyanuric
acid halide, for instance the chloride, to react with a
polyamine of the general formula (XVI) as above de-
fined, in the suitable molar ratio, always under condi-
tions analogous to those previously described, but
working at temperature comprised between 0° and 60°
C., to give the intermediate of general formula (XVII):

N)/Cl\N
« Az

wherein: Z and n have the previously defined meaning.

XVID
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This intermediate, either separated or not, is again
allowed to react with an amine of general formula
(X1V) at a temperature comprised between 80° and 150°
C. under conditions analogous to the preceding ones.

Among phosphates, ammonium polyphosphates are
preferred which are comprised in the general formula
(NH4)n4+2PyO3,11 wherein n represents an integer
equal to or higher than 2; preferably the molecular
weight of polyphosphates must be enough high to se-
cure a low water solubility. As example n varies prefer-
ably between 2 and 500.

The composition of polyphosphates having the above
indicated formula, wherein n is a number enough large
and preferably comprised between 5 and 500, is practi-
cally that corresponding to the formula of methaphos-
phates (NH4PO3),.

An example of these polyphosphates is that known by
the trade name “Exolit 422” (manufactured and sold by
Hoechst Society) and having the composition
(NH4PO:3), wherein n is higher than 50; another exam-
ple is the product known by the trademark “Phos-Chek
P/30” (Monsanto Chemical) and having analogous
composition.

Another polyphosphate adavantageously useable, in
particular because of its reduced water solubility, is that
known by the trade name “Exolit 462" (manufactured
and sold by Hoechst) and corresponding to Exolit 422
microencapsulated in melamine-formaldehyde resin.

Other phosphates useable are those derived from
amines, such as for instance dimethylammonium or
diethylammonium phosphate, ethylendiamine phos-
phate, melamine ortho- or pyrophosphate.

Among phosphonates very good results have been
obtained using ammonium phosphonates (mono or
polysubstituted) derived from mono and polyphos-
phonic acids, examples of which are: ethane-1,1,2-tri-
phosphonic acid; 2-hydroxyethane-1,1,2-triphosphonic
acid; propane-1,2,3-triphosphonic acid; methylphos-
phonic acid; ethylphosphonic acid; n-propylphosphonic
acid; n-butylphosphonic acid; phenylphosphonic acid;
l-aminoethane-1,1-diphosphonic  acid; 1-hydroxye-
thane-1,1-diphosphonic acid; 1-hydroxydodecane-1,1-
diphosphonic acid; phosphonacetic acid; 2-phosphono-
propionic acid; 3-phosphonopropionic acid; 2-phos-
phonobutyric acid; 4-phosphonobutyric acid; amino-
tris(methylenphosphonic) acid; ethylendiaminotetra(-
methylenphosphonic) acid; hexamethylendiaminotet-
ra(methylenphosphonic) acid; diethylentriaminopenta(-
methylenphosphonic) acid; etc.

Among polymers useable in compositions of the pres-
ent invention olefinic polymers and copolymers of gen-
eral formula R—~CH=—CH; wherein R is a hydrogen
atom or a (C;1-Cg)-alkyl or aryl radical are preferred; in
particular:

1. HDPE, LLDPE, LDPE polyethylene;

2. isotactic or prevailingly isotactic polypropylene;

3. propylene crystalline copolymers with lower propor-
tions of ethylene and/or other alpha-olefins, such as
for instance betene-1, octene-1, 4-methyl-pentene-1

4. heterophasic compositions comprising: (A) a
homopolymeric fraction of ethylene or propylene, or
one of copolymers under (3) and (B) a copolymeric
fraction consisting of elastomeric copolymers of eth-
ylene with an alpha-olefin, containing optionally
lower proportions of a diene, wherein the alpha-ole-
fin is preferably selected from propylene and butene-
1.
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5. elastomeric copolymers of ethylene with alpha-ole-
fins containing optionally lower proportions of a
diene. Examples of diene among those more com-
monly present in the above mentioned elastomeric
copolymers are butadiene, ethylidene-norbornene,
hexadiene-1,4. Among the polymers of olefins of
formula R—CH=CH; wherein R is an aryl radical
the preferred is the “crystal” and antishock polysty-
rene. Other examples of commonly useable polymers
are copolymers acrylonitrile/butadiene/styrene

(ABS) and styrene/acrylonitrile (SAN); the polyure-

thane (polyester and polyether), the polyethylen-

terephthalate; the polybutylenterephthalate; polyam-
ides; etc.

Self-extinguishing compositions of the present inven-
tion can be prepared according to known methods: for
instance the phosphate and/or phosphonate of ammo-
nium or of amine is first intimately mixed with one or
more nitrogenous compounds of general formula (i)
finely milled (preferably with particles lower than 70
microns) and the thus obtained mixture is added to the
polymer in a turbomixer to form a homogeneous blend
which is extruded and granulated. The granular prod-
uct thus obtained can be transformed into different
articles according to any of the known molding tech-
niques.

Antiflame additives of the present invention can be
used also in the field of the antifire paints.

Examples reported hereinafter illustrate the distintive
features of the invention without limiting them.

EXAMPLE 1

184.5 g of cyanuric acid chloride and 700 cc of water
are introduced in a 2 liters reactor equipped with stirrer,
thermometer, feeding funnel, condenser and cooling
bath.

While cooling from the outside, 75 g of 2-methoxye-
thylamine and 40 g of sodium hydroxide dissolved in
100 cc of water are fed contemporarily, within 3 hours,
keeping the pH comprised between 5 and 7 and the
temperature comprised between 0° and 3° C.

The whole is kept at the temperature of 0°-3° C. for
further 2 hours and then the product formed is filtered
and washed on the filter with water.

By drying the cake in oven at 50° C. under vacuum,
197.4 g of the intermediate (XVIII):

NHCH;CH,0CH; XVII)

NN
)
C]AN)\CI

are obtained in form of white crystalline powder; melt-
ing point (m.p.)=73°-75° C. and chlorine content
31.68% (theor.: 31.84%).

The structure of the intermediate has been confirmed
by NMR analysis.

800 cc of xylene, 50 cc of water and 100 g of the
intermediate (X VIII) are introduced in the same 2 liters
apparatus, but provided with heating bath, and thereaf-
ter 26.9 g of ethylendiamine are introduced while agitat-
ing and within 20 minutes.

The temperature of the dispersion raises up to 60°-65°
C.; by means of the outer bath it is raised to 75° C. and
is agitated for about 1 hour.
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Thereafter, 17.5 g of sodium hydroxide dissolved in
40 cc of water, are added within 2 hours and at the
temperature of 75° C.

The temperature is raised to 95° C. and the whole is
maintained at this value for 2 hours while agitating.

Subsequently, within about 2 hours, 18.4 g of sodium
hydroxide dissolved in 40 cc of water are added.

The temperature is gradually raised by removing
azeotropically the water, until the boiling temperature
of the solvent is reached.

After having kept under reflux for 10 hours, the mass
is cooled to room temperature and the product obtained
is filtered.

The cake is well rinsed and then is abundantly
washed with water.

After drying in oven at 100° C., 84.9 g of the product:

NHCH,CH;0CH;

cd

N

J—NHCHZCHZNH

n

o

are obtained in form of white crystalline powder;
m.p.=182°-186° C. and n=20.

EXAMPLE 2

800 cc of water and 184.5 g of cyanuric acid chloride
are introduced in the same 2 liters reactor of example 1.

Following the same procedure described in example
1, 133 g of bis(2-methoxyethylamine) are introduced.

By working again according to the modalities de-
scribed in that example, 250.8 g of the intermediate
XIX):

N(CH;CH,0CH3); XIX)

N7 TN
|
CI/KN)\C]

are obtained in form of white crystalline powder;
m.p.=62°-65° C. and chlorine content 25.08% (theor.:
25.27%).

The structure of the intermediate (XIX) has been
_further confired by the NMR analysis.

In the same 2 liters reactor of example 1 there are
introduced 800 cc of xylene, 50 cc of water, 135 g of
intermediate (XIX) and finally 41.3 g of piperazine,
within 15 minutes and under agitation.

The temperature of the suspension raises to 40°-45°
C.

By working according to the modalities described in
example 1 (in this case 38 g are used of sodium hydrox-
ide) 136.4 g of the product:

N(CH,CH,0CH3),

o
N N —\
\NJ—N

N

-/

n
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are obtained in form of white crystalline powder having
m.p. higher than 300° C. and n=18.

EXAMPLE 3

400 cc of acetone and 100 g of cyanuric acid chloride
are introduced in the same 2 liters reactor of example 1.

The suspension is cooled to 0°-5° C. and within 1
hour 23.4 g of piperazine are added. Always at 0°-5° C.
and within 2 hours contemporarily in such a way to
maintain the pH at about 3, 23.3 g of piperazine and 10.8
g of sodium hydroxide dissolved in 50 cc of water are
fed.

The temperature is raised to 20° C. and contemporar-
ily within about 2 hours, 10.8 g of sodium hydroxide
dissolved in 50 cc of water are fed in such a way to keep
the pH at about 5.

The temperature is gradually raised from 20° to 60°
C. feeding, within about 2 hours, a solution consisting of
21.8 g of sodium hydroxide in 100 cc of water.

The whole is kept under agitation for further 2 hours
and then is cooled to room temperature and the product
formed is filtered and washed on the filter with water.

By drying the cake in over at 100° C. 104.9 g of the
intermediate (XX): :

a &XX)
N //l\ N —\
>~ /II—N N
N —/

n

are obtained in form of white crystalline powder; m.p.
higher than 300° C. and n=15; chlorine content 17.7%
(theor.: 17.94%).

The structure of the intermediate has been further
confirmed by IR spectroscopic analysis.

In a 1 liter reactor, equipped with stirrer, thermome-
ter, feeding funnel, condenser and heating bath, there
are introduced 450 cc of orthodichlorobenzene, 49.4 g
of the intermediate (XX) and 30.5 g of 2-hydroxyethyla-
mine.

The mass is heated to 140° C. and is maintained under
agitation at this temperature for 24 hours.

At the end the whole is cooled to room temperature
and the product formed is filtered.

The cake is well rinsed and washed abundantly with
water.

After drying in oven at 100° C., 54.2 g of the product:

NHCH>CH,;0H

N —\
\NJ—N

cd

N

N

/

n
are obtained in form of white crystalline powder having
melting point higher than 300° C. and n=15.

EXAMPLE 4

800 cc of xylene, 100 g of the intermediate (XVIII),
38.6 g of piperazine and 35.9 g of sodium hydroxide are
introduced in a 2 liters reactor equipped as in example 1.
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The mass is heated to boiling and is maintained under
reflux for 24 hours.

At the end the mass is cooled to room temperature
and the product formed is filtered and washed abun-
dantly on the filter with water. 5

By drying the cake, 100.8 g of the product:

NHCH;CH,0CH3
N z N 10
x> /IL—N N
N
/|,
15

are obtained in form of white crystalline powder having
m.p. higher than 300° C. and n=16.

EXAMPLE 5

In a 1 liter reactor equipped as in example 1 there are 20
introduced 350 cc of xylene, 30 cc of water, 66.9 g of
the intermediate (XVIII) and, under agitation within
about 15 minutes, 30.9 g of diethyltriamine.

The temperature of the mass raises to 50° C.

By working subsequently according to the working 25
modalities described in example 1 (in this case 24 g of
sodium hydroxide are used), 72.8 g of the product:

14

are obtained in from of white crystalline powder having
m.p. higher than 300° C. with n=18.

EXAMPLE 6

In a 2 liters steel reactor 800 cc of water, 250 g of a
30% by weight ammonia solution and 200 g of the inter-
mediate (XX) are introduced.

The mixture is then heated to 150° C. and is main-
tained at this temperature for 12 hours.

After cooling to room temperature, the product
formed is filtered and washed on the filter with water.

By drying the cake in oven at 100° C,, 174.2 g of the
product:

NH;
-~
NN /M
> /IL—N N
N s

n

are obtained in form of white crystalline powder having
m.p. higher than 300° C. and n=15.

EXAMPLES 7-14

By working under conditions analogous to those
described in examples from 1 to 6 products of general
formula (I) reported in Table 2 are prepared.

NHCH,CH>OCH;3
-~
N N
' //I— NHCH,CH;—NH—CH;;CH;NH
N n
TABLE 2
Ex. m.p.
No. R—N—R; et Al (°C) 7
7 CH;CH,0H CH3 /._\ > 300 20
8 CH,CH,;0CH;3 H >300 18
9 CH,CH,CH,OCH; H /_\ 210-215 22
- _N N—
10 CH>CH,0H H CH3 230-235 14
CHj
~—HNC: NH
CHj
u CH,CH,;0H CH,;CH,0H /___\ >300 14
12 CH,CH,0CH;3 H >300 18

—HN(CH;);—IIQ—(CHZ)zNH—
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TABLE 2-continued
Ex. m.p.
No. R—N~R; A °C) n
13 CH,CH,0H CH3 I\ 197-201 19
—HN(CHTN N=¢CH)3NH—
14 CH2CH,0H H —HN—(CH»)¢s~NH=— >300 21

Tables 3 and 4

Tests reported in the above specified tables relate to 15
polymeric compositions containing products of general
formula (I) prepared according to the preceding exam-
ples.

Specimens have been prepared in form of little plates
having thickness about 3 mm by molding mixtures of
granular polymer and additives in a MOORE plate
press, by working for 7 minutes at a pressure of 40
kg/cm?.

On the thus obtained plates the self-extinguishing
level has been determined by measuring the oxygen
index (L.O.L. according to the ASTM D-:2863/77) in
Stanton Redcroft apparatus and applying the ‘“Vertical
Burning Test”, which allows to classify the material at
three levels 94 V-0, 94 V-1 and 94 V-2 according to
rules UL 94 (edited by “Underwriters Laboratories”
USA).

In Table 3 values obtained using a isotactic polypro-
pylene in flakes having a Melt Flow Index equal to 12
and a n-heptane insoluble fraction equal to 96% by
weight are reported.

In Table 4 values are reported obtained when using a
low density polyethylene in granules having Melt Flow
Index equal to 7; a granulated polystyrene containing
5% by weight of butadiene rubber and having Melt
Flow Index equal to' 9; a thermoplastic polyurethane
either polyester (ESTANE 54600 ® by Goodrich) or
polyether (ESTANE 58300 ® by Goodrich) in gran-
ules having specific gravity equal to 1.19 and 1.10
g/cm3 respectively; an ethylene-propylene elastomeric
copolymer having a percent by weight of propylene
equal to 45; an acrylonitrile-butadiene-styrene terpoly-

20

25

30

35

mer having specific gravity equal to 1.06 g/cm3, Melt
Flow Index equal to 1.6 and containing about 40% of
acrylonitrile and styrene and 20% of butadiene.

TABLE 3
Pro- Parts by Weight LOIL

Example duct Pro- (ASTM UL %4
No. N  duct PP(D AO@ APP(D D2863) 3mm
15 1 60 75 1 18.0 325 Vo
16 2 53 75 1 18.7 33.4 VO
17 2 B85 65 1 25.5 43.0 VO
18 3 50 74 1 20.0 32.8 VO
19 4 40 T 1 18.0 33.2 VO
20 4 120 75 1 12.0 30.9 VO
21 5 60 75 1 18.0 32.8 vO
22 6 60 75 1 18.0 337 vO
23 7 60 75 1 18.0 36.0 vO
24 B8 65 713 1 19.5 329 VO
25 9 96 75 1 14.4 34.6 VO
26 10 67 2 1 20.3 33.9 vO
27 11 60 715 1 18.0 35.7 vO
28 12 60 75 1 18.0 324 VO
29 13 60 75 1 18.0 32,6 VO
30 14 58 73 1 20.2 36.1 VO
31 4 60 715 1 18.0* 335 VO
32 9 85 65 1 25.5% 430 VO
33 1 60 75 1 18030 317 VO
34 6 50 74 1 20.00 309 VO
35 2 60 75 1 18.009 313 VO
36 4 52 T3 1 2083 322 VO

(PP = polypropylene
APP = ammonium polyphosphate- Exolit 422 ® (Hoechst)
*APP = microi lated with lamine-formaldehyde resin Exolit 422 ®

oechst)
DAO = antioxidizing agent
Mixture consisting of 2 parts of dilaurylthiopropionate and 1 part of tetra|3-(3,5-di-
terbutyl-4-hydroxyphenyl)propionate of pentaerythritol.
()monoammonium salt from 1-aminoethane-1,1-diphosphonic scid
“)pisammonium salt from 1-aminoethane-1,1-diphosphonic acid
)mnoammonium salt from 1-hydroxyethane-1,1-diphosphonic acid.

TABLE 4
Product
Ex. Supp. example Parts by Weight LOIL UL 94
N. Poly- N. Product Polymer AO®) APP() (ASTM-D2863) 3 mm
mer(®
37 LDPE 2 7.8 68 1 23.2 324 vO
38 3 7.6 65 1 26.4 36.2 VO
39 4 7.5 70 1 215 37.8 VO
40 4 7.8 60 1 31.2 452 VO
41 9 1.5 69 1 22.5. 359 VO
42 HIPS 1 20.0 60 1 19.0 34.6 VO
43 4 8.7 60 1 30.3 33.0 VO
4“4 9 9.8 60 1 29.2 35.5 VO
45 12 10.5 62 1 26.5 325 Vo
46 PU 4 5.8 70 1 232 35.0 VO
47  (estere) 9 5.8 70 1 23.2 35.0 VO
48 PU 1 6.4 70 1 226 33.2 VO
etere
49 PP/PE 4 5.8 70 1 23.2 33.5 vO
50 1 7.3 70 1 21.7 341 VO
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TABLE 4-continued
Product
Ex. Supp. example Parts by Weight LOL UL 94
N. Poly- N. Product Polymer AO®) APP() (ASTM-D2863) 3mm
mer(?)
51 ABS 9 8.5 65 1 25.5 332 VO

(DAPP = Ammonium polyphosphate- Exolit 422 ® (Hoechst)
(LDPE = low density polyethylene

HIPS = polystyrene containing 5% of butadiene rubber

PU (ester) = polyurethane polyester

PU (ether) = polyurethane polyether

PP/PE = propylene-ethylene copolymer

ABS = acrylonitrile-butadiene-styrene terpolymer

BAO = antioxidizing agent

Mixture consisting of 2 parts of dilaurylthiopropionate and 1 part of tetra|3+(3,5-di-terbutyl-4-hydroxyphenyl)pro-

pionate| of pentaerythritol.

EXAMPLE 52
Comparison example 20
By working according to the modalities used in exam-

ples from 15 to 36, but using as nitrogenous compound
the product of general formula (I) wherein R and Rjare
ethyl, Z is piperazine and n is 20, the composition here-
inafter specified is prepared: 25

Polypropyiene
Antioxidizing agent
Nitrogenous compound
Ammonium polyphosphate

75 parts by weight
1 part by weight
6 parts by weight
18 parts by weight 30

Using the above specified composition specimens
have been prepared which have been subjected to self-
extinguishing tests according to the previously de-
scribed modalities. 3

The following results have been obtained:

L.O.L = 29.8
UL 94 (3 mm): class B (the specimen burns). 40
We claim:

1. Self-extinguishing polymeric compositions com-
prising:

a) from 89 to 40 parts by weight of a thermoplastic 45
polymer or of a polymer having elastomeric proper-
ties;

b) from 8 to 33 parts by weight of one or more phos-
phates and/or phosphonates of ammonium or of an
amine; and 50

©) 3 to 27 parts by weight of one or more oligomeric
compounds derived from 2,4,6-triamino-1,3,5-tria-
zine, having the general formula (I):

® >
R R,
A4
By
NN
60
I //Lz
N n
wherein

R is +CmHzmJOR2, wherein m is an integer com- 65
prised between 2 and 8,

R;is H; C;-Cg-alkyl C,-Cs-alkenyl; +CpH2p3-ORs
wherein p is an integer comprised between 1 and 4

and Rj is H, C;-Cs-alkyl, C¢-Cia-cycloalkyl or
C¢-Cia-alkylcycloalkyl;

Riis H; C;-Cs-alkyl or R;

n is an integer comprised between 2 and 50;

Z is a divalent or polyvalent radical comprised of one
of the following formulae:

Ry Ry an
Ry Ry

wherein radicals R4, equal or different among
them, are hydrogen or C;-Cy-alkyl;

N CH N am
Rs Rs

—NF etz N— av
Rs Rs

wherein q is an integer comprised between 2 and
14; Rs is hydrogen; C1-Cs-alkyl; Cp-Cs-alkenyl;
C1-Cs-hydroxyalkyl;

H H ™)
—114+CH29;0+CH2-);1'~:—

H H D
—1|\T-[-(CH2)5-—O-},—(-CH2-)-;Il~I—

wherein s is an integer comprised between 2 and 5
and t is an integer comprised between 1 and 3;

(VID)
N—

—N |

| H

H

R¢
1;1 H N
|
—-—N X N—
Re¢ R¢
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wherein:
X is a direct bond C—C; O; S; S—S; SO; SOy; NH;
NHSO,; NHCO; N=N; CHj;
R¢ is hydrogen; hydroxyl; Cy-Cs-alkyl; (C1-Cg)-

alkoxy;
x)
—HNCH; CHyNH—
wherein A is a saturated or an unsaturated cycle;
?Hs CH; x)
—HN-—?
CH3 NH—
— X
—HN—(CH2% N N—(CHp9y NH—
/
wherein s has the previously defined meaning;
XID)
—T—E<CHzi,-rl~r—]—(CHz-);1r
Ry r R7

where:

R is hydrogen or C1-Cas-alkyl;

r is an integer comprised between 1 and 5; in-
dexes s, equal or different among them, have
the previously defined meaning;

(X111
(CHy—N

(CHz‘)'w—lr—
Ry

-N (CHaN—

Ry R;

wherein:
R7 has the previously defined meaning;
w is an integer comprised between 2 and 4;
vis lor2.
2. Self-extinguishing polymeric compositions accord-
ing to claim 1, wherein radical R, in the formula (I) is

~—CmHm—OR3

wherein m is an integer comprised between 2 and 4 and
Rz is hydrogen or (Cij-Cs)-alkyl.

3. Self-extinguishing polymeric compositions accord-
ing to claim 1 or 2, wherein radical R; is hydrogen.

4. Self-extinguishing polymeric compositions accord-
ing to claim 1 or 2, wherein the ammonium phosphate
or phosphates (b) have the formula (NH4),4+2P»O3,41
wherein n is an integer equal to or higher than 2.

5. Self-extinguishing polymeric compositions accord-
ing to claim 1 or 2, wherein the ammonium phosphate
or phosphates (b) have the formula (NH4PO3), wherein
n is an integer comprised between 50 and 500.

6. Self-extinguishing polymeric compositions accord-
ing to claim 1 or 2, wherein the phosphate or phos-
phates of amine (b) are selected from dimethylam-
monium, diethylammonium phosphate, ethylenedi-
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amine phosphate, or ortho- or pyrophosphate of mela-
mine.

7. Self-extinguishing polymeric compositions accord-
ing to claim 1 or 2, wherein the phosphate or phos-
phates of ammonium (b) are of mono- and polyphos-
phonic acids.

8. Self-extinguishing polymeric compositions accord-
ing to claim 1 or 2, wherein the polymer (a) is selected
from olefinic polymers and copolymers of the general
formula R—CH—CH,; wherein R is a hydrogen atom,
(C1-Cs)-alkyl or aryl radical; acrylonitrile/butadiene/s-
tyrene copolymers (ABS); styrene/acrylonitrile co-
polymers (SAN); polyurethane; polyethylenterephtha-
late; polybutylenterephthalate; or polyamides.

9. Self-extinguishing polymeric compositions accord-
ing to claim 8, wherein olefinic polymers and copoly-
mers are selected from:

1. HDPE, LLDPE and LDPE polyethylene;

2. isotactic or prevailingly isotactic polypropylene;

3. crystalline copolymers of propylene with lower

proportions of ethylene and/or of other alpha-ole-
fins, such as butene-1; hexene-1; octene-1; 4-meth-
yl-pentene-1;
heterophasic compositions comprising (A) a homopo-
lymeric fraction of ethylene or of propylene or of
one of copolymers specified under (3) and (B) a
copolymeric fraction consisting of elastomeric co-
polymers of ethylene with an alpha-olefin, contain-
ing optionally lower proportions of a diene;

elastomeric copolymers of ethylene with alpha-ole-
fins containing optionally lower proportions of a
diene.

10. Self-extinguishing polymeric composition accord-
ing to claim 1 or 2, wherein said one or more oligemeric
compounds derived from 2,4,6-triamino-1,3,5-triazine
(c) having the formula (I) is preser:t in from 4 to 20 parts
by weight.

11. Self-extinguishing polymeric composition accord-
ing to claim 1 or 2, wherein in said one or more oligo-
meric compounds derived from 2,4,6-triamino-1,3,5-
triazine (c) having the formula (I), m is an integer com-
prised between 2 and 4.

12, Self-extinguishing polymeric composition accord-
ing to claim 1 or 2, wherein in said one or more oligo-
meric compounds derived from 2,4,6-triamino-1,3,5-
triazine (c¢) having the formula (I), Rz is H or C;-Cs-
alkyl.

13. Self-extinguishing polymeric composition accord-
ing to claim 1 or 2, wherein in said one or more oligo-
meric compounds of the formula (I), Z is of the formula
an. .
14. Self-extinguishing polymeric composition accord-
ing to claim 1 or 2, wherein in said one or more oligo-
meric compounds of the formula (I), Z is of the formula
1.

15. Self-extinguishing polymeric composition accord-
ing to claim 1 or 2, wherein in said one or more oligo-
meric compounds of the formula (I), Z is of the formula
av).
16. Self-extinguishing polymeric composition accord-
ing to claim 1 or 2, wherein in said one or more oligo-
meric compounds of the formula (I), Z is of the formula
V).

17. Self-extinguishing polymeric composition accord-
ing to claim 1 or 2, wherein in said one or more oligo-
meric compounds of the formula (1), Z is of the formula

VD).
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18. Self-extinguishing polymeric composition accord-
ing to claim 1 or 2, wherein in said one or more oligo-
meric compounds of the formula (I), Z is of the formula
(VID).

19. Self-extinguishing polymeric composition accord-
ing to claim 1 or 2, wherein in said one or more oligo-
meric compounds of the formula (I), Z is of the formula
(VIII).

20. Self-extinguishing polymeric composition accord-
ing to claim 1 or 2, wherein in said one or more oligo-
meric compounds of the formula (I), Z is of the formula
{ax.

21. Self-extinguishing polymeric composition accord-
ing to claim 1 or 2, wherein in said one or more oligo-
meric compounds of the formula (I), Z is of the formula
X).
22. Self-extinguishing polymeric composition accord-
ing to claim 1 or 2, wherein in said one or morz oligo-
meric compounds of the formula (I), Z is of the formula
Xn.

23. Self-extinguishing polymeric composition accord-
ing to claim 1 or 2, wherein in said one or more oligo-
meric compounds of the formula (I), Z is of the formula
(X11). _

24. Self-extinguishing polymeric composition accord-
ing to claim 1 or 2, wherein in said one or more oligo-
meric compounds of the formula (I), Z is of the formula
(X1II).

25. Molded manufactured articles, obtained from the
compositions of claim 1 or 2.

26. Self-extinguishing polymeric compositions com-
prising:

a) from 89 to 40 parts by weight of a thermoplastic
polymer or of a polymer having elastomeric proper-
ties;

b) from 8 to 33 parts by weight of one or more phos-
phates and/or phosphonates of ammonium or of an
amine; and

c) 3 to 27 parts by weight of one or more oligomeric
compounds derived from 2,4,6-triamino-1,3,5-tria-
zine, having the general formula (I):

@O

N N

i ,)_ z
N n

wherein

R and R; each are hydrogen; -

n is an integer comprised between 2 and 50;

Z is a divalent or polyvalent radical comprised of one
of the following formulae;

R4 R4 (n
Ry Ry

wherein radicals R4, equal or different among
them, are hydrogen or C;~Cs-alkyl;
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—NE Caag N am
Rs Rs
— Nt Cytzg—23N— "
Rs Rs

wherein q is an integer comprised between 2 and k
14; R is hydrogen; C1-Cs; C1Cq-hydroalkyl;

i i ©
—N-¢CHy¥5O€¢CHy )y N—
H H ($4)]

| f
—N+(CHp)s~ 03— CHz37N—

wherein s is an integer comprised between 2 and 5
and t is an integer comprised between 1 and 3;

vin
N—
—N |
| H
H
Rs
}'{ H (VIID
|
Re Re

wherein:

x is a direct bond C—C; O; §; S—S; SOQ; SO2; NH;
NHSO,; NHCO; N=N; CHy;

Re is hydrogen; hydroxyl; (Ci-Cs-alkyl; Ci-Cy)-
alkoxy;

Ix)

—HNCH;, CH;NH—

wherein A is a saturated or an unsaturated cycle;

CI:HB CH; x
—-HN—(|:
CH3 NH— .
— XD

—HN—(CH% N N—(CHy¥; NH—

\—/

wherein s has the previously defined meaning;

—blz—[(cnzi;xfj-—(cnmrf
R r

7 R7

X1

where:
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R7is hydrogen or C;~Cs-alkyl;
r is an integer comprised between 1 and 5; in-
dexes s, equal or different among them, have
the previously defined meaning;

- XD
(CHRN—

Ry

(CHy%—N
(CHZ‘)w—T"J—
Ry

—N
(-
Ry

-?

wherein:

Ry has the previously defined meaning;

w is an integer comprised between 2 and 4;
vislor2.

27. Self-extinguishing polymeric compositions ac-
cording to claim 26, wherein the ammonium phosphate
or phosphates (b) have the formula (NH3),,+2P,O35+1
wherein n is an integer equal to or higher than 2.

28. Self-extinguishing polymeric compositions ac-
cording to claim 26, wherein the ammonium phospate
or phosphates (b) have the formula (NH4PO3), wherein
n is an integer comprised between 50 and 500.

29. Seif-extinguishing polymeric compositions ac-
cording to claim 26, wherein the phosphate or phos-
phates of amine (b) are selected from dimethylam-
monium, diethylammonium phosphate, ethylenedi-
amine phosphate, or ortho- or pyrophosphate of mela-
mine.

30. Seif-extinguishing polymeric compositions ac-
cording to claim 26, wherein the phosphate or phos-
phates of ammonium (b) are of mono and polyphos-
phonic acids.

31. Self-extinguishing polymeric compositions ac-
cording to claim 26, wherein the polymer (a) is selected
from olefinic polymers and copolymers of the general
formula R—CH=—CH); wherein R is a hydrogen atom,
(C1-Cg)-alkyl or aryl radical; acrylonitrile/butadiene/s-
tyrene copolymers (ABS); styrene/acrylonitrile co-
polymers (SAN); polyurethane; polyethylenterephtha-
late; polybutylenterephthalate; or polyamides.

32. Self-extinguishing polymeric compositions ac-
cording to claim 31, wherein olefinic polymers and
copolymers are selected from:

1. HDPE, LLDPE and LDPE polyethylene;

2. isotactic or prevailingly isotactic polypropylene;

3. crystalline copolymers of propylene with lower
proportions of ethylene and/or of other alpha-ole-
fins, such as butene-1; hexene-1; octene-1; 4-meth-
yl-pentene-1;

4. heterophasic compositions comprising (A) a
homopolymeric fraction of ethylene or of propy-
lene or of one of copolymers specified under (3)
and (B) a copolymeric fraction consisting of elasto-
meric copolymers of ethylene with an alpha-olefin,
containing optionally lower proportions of a diene;
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5. elastomeric copolymers of ethylene with alpha-ole-
fins containing optionally lower proportions of a
diene.

33. The self-extinguishing polymeric composition of
claim 26, wherein said one or more oligomeric com-
pounds derived from 2,4,6-triamino-1,3,5-triazine (c)
having the formula (I) is present in from 4 to 20 parts by
weight.

34. The self-extinguishing polymeric composition
according to claim 26, wherein in said one or more
oligomeric compounds of the formula (I), Z is of the
formula (IT). :

35. The self-extinguishing polymeric composition
according to claim 26, wherein in said one or more
oligomeric compounds of the formula (I), Z is of the
formula (III).

36. The self-extinguishing polymeric composition
according to claim 26, wherein in said one or more
oligomeric compounds of the formula (I), Z is of the
formula (IV).

37. The self-extinguishing polymeric composition
according to claim 26, wherein in said one or more
oligomeric compounds of the formula (I), Z is of the
formula (V).

38. The self-extinguishing polymeric composition
according to claim 26, wherein in said one or more
oligomeric compounds of the formula (I), Z is of the
formula (VI).

39. The self-extinguishing polymeric composition
according to claim 26, wherein in said one or more
oligomeric compounds of the formula (I), Z is of the
formula (VII).

40. The self-extinguishing polymeric composition
according to claim 26, wherein in said one or more
oligomeric compounds of the formula (I), Z is of the
formula (VIII).

41. The self-extinguishing polymeric composition
according to claim 26, wherein in said one or more
oligomeric compounds of the formula (I), Z is of the
formula (IX).

42. The self-extinguishing polymeric composition
according to claim 26, wherein in said one or more
oligomeric compounds of the formula (I), Z is of the
formula (X).

43. The self-extingnishing polymeric composition
according to claim 26, wherein in said one or more
oligomeric compounds of the formula (I), Z is of the
formula (XI).

44. The self-extinguishing polymeric composition
according to claim 26, wherein in said one or more
oligomeric compounds of the formula (I), Z is of the
formula (XII).

45. The self-extinguishing polymeric composition
according to claim 26, wherein in said one or more
oligomeric compounds of the formula (I), Z is of the
formula (XIII).
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